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At the same time, the current effort contains some of the problems
that have plagued earlier large-scale energy models. Perhaps the most
important is the decoupling of energy demand from output. The current
model has energy demand sensitive to prices and incomes, but incomes
and outputs are not directly related to energy, labor, and other inputs.
(Technically, energy is not treated as a derived demand, that is,
derived from a production function relating inputs to output.) A
second problematic feature is the extensive use of logistic curves that
are not sensitive to prices for determining supply.

It should also be noted that the Edmonds-Reilly model is quite large
and somewhat forbidding for a casual user. The benefit from techno-
logical and regional detail is partially vitiated by the difficulty of
understanding the structure and workings of the model. As in many
large-scale models, the size makes identification of critical parameters
or assumptions a formidable task.

Notwithstanding these reservations, the Edmonds-Reilly work stands
out today as the only carefully documented long-run global energy model
operating in the United States.

2.2.3.6 Other Projections

Marchetti (1980) has made a forecast of the amount of CC^ that will
be emitted to the year 2050 based on a logistic substitution model of
energy systems (Marchetti and Nakicenovic, 1979). This model treats
energy sources as technologies competing for a market and applies a
form of market penetration analysis. A logistic function is used for
describing the evolution of energy sources and is fitted to historical
statistical data. The driving force for change in this model appears
to be the geographical density of energy consumption, and the mechanisms
leading to the switch from one source to another are the different tech-
nical characteristics associated with each energy source. For example,
in the Marchetti view oil succeeded coal primarily because of the advan-
tages achievable by a system operating on fluids.

With data on energy consumption back to 1860 and including both com-
mercial and noncommercial (wood, farm waste, hay) energy sources, the
slope of the fitted curve of energy demand implies an annual growth of
2.3%.  [This contrasts strongly with Rotty (1979b), who emphasizes that
commercial energy supply, excluding times of world conflicts and depres-
sion, has grown at a rate of about 5.3% since I860.] Applying a future
growth rate of 3% per year, Marchetti calculates energy consumption for
the various sources for the period 1975-2050 based on the logistic equa-
tions. The model predicts a relatively rapid phaseout of coal, a
dominant role for natural gas, rapid growth of nuclear power, and a
negligible role for new sources other than nuclear over the next 50
years. The model implies an increase in annual C02 emissions to about
14 Gt of C in 2030, an amount close to the lower estimates of Perry and
Landsberg, IIASA, and IEA, and a cumulative emission of carbon to the
atmosphere between the years 1975 and 2050 of about 400 Gt of C [to
somewhat less than 450 ppm(v)]. Perhaps more important, it predicts a
gradual reduction in emissions and atmospheric C(>2 thereafter, rather
than continuing increase.